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ABSTRACT' ,
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.
.

Electric Circuits 540-125 is the first course. of a
three - course- sequence taken in the first year of the two-year program
in Electrical - Electronic Engineering Technology at Cuyahoga Community'
College (Ohio). The conventional lectUre method of.instruction
includes textbook and other reading assignments, lectures based on
the'readings and homelfork probient two or three tests, and a final
exam..Thejndividnalized instruction method utilizes a modified,
Personalized System of Instruction ( ,PSI) format including eight
modules, audio tapes, a study guide, one 50-minutA lecture per
module, a test about every tw weeks, and a final exam.-This study
was conducted to determine if this individualized instruction method

:decreases student attrition r tes and provides the student with
comparable_preparation for Electric tircgits 540-126 as the540-125
course taught conventionally. Compared to studehts enrolled in

i conventional sections, a highei,percentage of students enrolled in . .

the individualized instruction sections passed the course; they also
had significantly higher grade on the final exam and performed 'as
well in 540-126. Letter grade d stribution in 540-125 was independent
of the teaching method used and 90,.2 percent of those enrolled In the
individualized instruction secti ns of 540-125 said they would choose'
the method for 540-126. (DC)
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A Comparison of UsingIndividualized Instruction and Conventional
Lecture Techniqu4 in the lecture Section of Electric. Circuits 540-125

Margaret R. Taber
Cuyahoga Community College

Abstract - The purpose of' this research study was to compare

/
individu alized instruction and conventional lecture techniques in the

mk

lecture section of ElectA Circuits 540-125. EleCtric Circuits

540,-125 is a course with no prerequisites taken in the first quarter

of the two-year program in Electrical-Electronic Engineering

\ Technology at Cuyahoga Community College. Individualized instruction

`using a modified PSI format has been used in one day section etch

quarter since the Fall of 1972. Individualized instruction and

4F.

.

conventional lecture techniques 1ere compared in the bellowing five

areas: percentage of students who passed, percentage of marginal

'ptudents who passed, mean finale ation grades, frequency of

grades in.5401125 and frequency of gr es in the second circuits

course, Electric Circuits 540-126, I wa found that the percentage

of students who passed the individuali d instruction sections was

significantly higher than the convention lecture section. There was

no significant difference in the percentage of marginal students who

passed these sections. The finaliexaMina ion results of all the

individualized instruction sections were s gnificantly higher than

the conventional lecture control group. Th frequency of grades

received, in 540-125 were independent of the {method of instruction

used. During the Winter 1974 quarter it was found that the grades

received in the next sequential circuits course, 540-126, were

independent of the method of instruction, used 5110-125,

.
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I. THE TITLE'
e

0.1omparison'of Usi4 Individualized Instruction and Conventional

\Lecture Techniques in.the Lecture Section of Electric 'Circuits 5401.125.

N

II, THE STATEMENT OF THE PROBLEM
4

Does individualized instruction in the lecture section of Electric

Circuits 540-15 aid students in successfully completing Electric
.

Circuits 540-125? Do a higher percentage o f students pass the '

Electric Circuits 540-125 Course i- ch.in dividualized instruction

was used? Do a higher percentage of marginal' tudents pass Electric

Circuits 540-125 in which individualized instruction was used? Is

there i significant difference in' the mean Electric CirCuits 540-125

final exam 'grade of the students' who had indiVidu *zed instruction

and the mearElectric Circuits 549-125 final exam ade of the students

t

who were taught by conventional lecture techniques? Is there a

significant difference in the grades obtained in. Electric Circuits

540-125 by the students who had individualized inst ctiqn and. those

who were taught by the conventional lecture techniques% Is there

a significant differpnce in the grades obtained in Electric Circuits

5l40 -126 -by the students who.had individualized instruction and those

who were taught by the conventional lecture techniques in Electric

Circuits 540-125?

P."%`
III. THE HYPOTHESIS v.

1. There is a higher percentage of students/who pass the Electric

CircUit6 540-125 course in which individualized instruction was

used than the Electric Circuits 540-125 course in which conventional

lecture techniques were used.

(I
P^4
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2. There is a higher percentage of marginal students who pass the

Electrie Circuits 540-l25 course in which individualized ,

instruction was used than the Electric Circuits 540-125 course in

which conventionelecture techniques were used.

3. There is a.significant difference in' the mean Electric Circuits

540-125 final exam grade of the students who had individualized

instructionand the mean'Electric Circuits 540-125 final exam

grade of the students-who had conventional instruction.

I. There is a significant difference in the frequency of grades

obtained in .Electric Circuits 540-125 by the students who had

individualized instruction ana.those who were taught by the

conventional lecture techniques.

5. There is no significant difference in the frequency of grades
, .

A obtained in Electric Circuits 540-126 brthe studei4ts who had

individualized instruction and those who were taught by the con-

ventional lecture techniques in Electric Circuits 540-125:

IV. BACKGROUND' AND SIGNIFICANCE OF THE STUDY

Many schools are using some foyms ofindividualized'instruction,

such as Personalized or Proctorial System of Instruction - Keller

Plan,(PSI), Self-Paced Instruction (SPI), Individually Prescribed
.

,Instruction (IPI), Audio-Tutorial (A:T),,Audio-VisUal Thtorial4VT),

' Contract Grading, Programmed Instruction (PI), learning Machines;

Computer
8
Aided Instruction (CAI) and others.

Most authors agree that individualized instruction/is`better

than the conventional:or traditional instruction because most

individualized instruction programs follow-the-fur arnental-learaing--------
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principles as given by Durney hich he adapted from Erickson and

Gagne. (1, pp. 406 & 407):
.

"1. The learner must be active.
2. Feedback and a second try are essential.

3. The learner must know the learning objectives.
46 The learner must be committed and he must be motivated

to learn.
5. Each person learns at a different rate and in his on way."
6. Types of learning most important for engineering:

learning concepts, learning to apply principles and how to
solve problems.

7. To:use concepts and apply principles to solve problems and
practice solving problem6.

8.. The learning experiences should be organized in a ?Yearning
hierarchy depending upon prerequisite skills required.

. Fred Keller, founder of the Keller Plan curren-ay known asTSI,

reports that the type' ,fed worked so

well in the General Psychology ciaseses.at Arizona State that an

upside down grade distribution was received. -(2) The figures shown

in Table 1 are, estimated from the bar graphs given in the paper (2, p 5):
.

Tdblc 1

The Percent Relative Frequency'of Grades Received in
General Psychology at Aritena State University

y .

Total- of
. Year A B .0 D E. Inc W, E0 Inc & W

3967 lilt 114 0 1 3 20 18 41

1968 47 39 4 1 9 7 13 29
(208 students) .

He did not discus's attrition rate only to say that when he discouraged

the use.of the incomplete and increased the number of testing hours

the numbers of incompletes and failures (category E) decreased, see

3.968 ddta compared with 1967 data. However examination of the data

t'L S



given dqes indicate that the actual attrition rate both semesters

was high. Another set of data given in the paper compares a PSI

course in Psychology at Queens College, N. L., (N 25) with the

-achievement of 46 students in the same course taught by a very good.

instructor the conventional way. The figures'ghown in Table 2 are

_estimated from the bar graphs given in ttu. paper. (2, p. 25)

.Take 2

Percent Relative Frequency of Grades Receiv'ed
in Psychologyiat Queens College

Grades PSI' Conventional
Course Course

A 56 23.
,

B 28 '35
C 4 33
D . 4 11
.F 8 0

Fred Kellerls'area of instruction is in psychology, which is

ti

consideraly different from engineering. However' others have used

PSI in the lecture sections of Physics and various engineering courses

with good results': At Michigan State University a PSI section, and

a control section was run in Physics 292. (3) This.course is the

second course in a five-quarter sequence for students who are first

quarter sophomores majoring in physics, mathematics or other sciences.

Austin and Gilbert compared grades on the final exam and grades on a

retest taken about two months agter the completion of the cburse.

They found that the students in the PSI section did 10 to' 15% better

\

on a common final exam than those in the control section. On the

retest the PSI section did 15 to 20:1 better. They did not record'

the grades given in both sections or a mean grade point average of

10



-,the Sections, however they dick correct the final exam and retake

test scores for overall,grade print average. They found that the

___ _ --'-10 er ability students benefited more from the PSI format. The .

only discussion of attrition rates was that 2 out of 28 actually

4 , dropped the PSI section which was essentially the :male as the 4 out

of 58 in the control section.

14r General Physics Ph t01 - 203 at Portland State:University

Philippas ,and So umerfeldt found somewhat different results, (4)

General Physics s a three-term noncalculus cwase for applied''

science, physical science and preprofesiional students. .There were

99 students in the'Keller Plan section and 100 students in the
.

control section: The Keller Plan was used only in 'the lecture.

sections, not in the labordiory. Table 3:jhows the grade

.distribution obtained for both sections. (Y4 p. 1302)

Table 3

(Distribution of Passing Grades (P), Wftlidrawals (W), and
Incompletes (I) for .the Keller and Control Groups

1

Grade \

Fall
Ph 201

Keller Control

4.

Winter i

Ph 202 1

Keller Control

Spring
Ph 203

'Keller Control

P.

w
Total

41_
16
42
99

74
3 .

23

100

5o

:.4
15

\ 69

- 62
0

12

74

48
0'
5

53

64
0

- 2

66(0110.?
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On graded.examinatiens'for all' three terms they found no pignificant ,

.

difference between the performance of the Keller and control groups;

However as shown in the table they-hadabout 25% attrition rate ficm

tihe control group, which /they say is normal for General Phy3ics.
'

But the, number in the, Keller Grout:, who did pot pass was cat 66%.
.t

Ten of the incompletes did eventually complete the course, this still'

heaves a )O attrition rate. lioi:eve the_students who completed the

experimental program likeld it. Ninety percent said thex preferred

;

the Keller Plan overaectureS for General Physics, that thky ldarned

i :
more bu- had to. work harder than the le.cture or control Section.,

. . : ''
. .

' .

.

:
.

.
At the University of Texastat,Austinriour enginegring courses

;

were taught using PSIand these results were compared with results of

the,same course taught previously ty the same 'instructer using the
. ,

"
o

4 .

same text book by conventional A ethods. (5) The four pourses were:

4
Nuclear:Reactor Theory - under Nuclear Engineering

A senior level elecidve course taught over a'fourteen
"week term.' N 21 3 4

r
Kinanatios and Dynamics of Machinery - under Mechanical

i.
. Engineering A junior level required course taught over'-, .

a six week summer term. N 12. \\:
. .

Digii.tal Systems Engineering 1\7 under Electrical Engineering
._:.

A junior level required curse taught over a fourteen .

weekterm. N ho
- -..

....

, Applied Statistics - under Operations Research . - ..

A graduate level course takight over a fourteen.week term.

G

.t. Fik 25
i1.

. ,

iA comparison'of grade distribdtion obtained n thellourses for

both the PSI sections
(

Tabie h. The figures

the paper. 5, p. 27)

and the conventional sections is shiSw4 '

.

are estimated from the bar gre'phs given in .

1:hereswere some inconsistgncies in t e'

f

/

.

.

40.

.

4.1.1 t1
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data for Nuclear Engineering.

Table 4

, Percent Relative Frequency of Grades Received
in Four Engineering Courses

Grades
Nuclear blechanical
ineering Engineering

PSI
k Co ntr ol

'74 82:
20 20

B PSI 8 0
Control 27 40

.4. 1,

PSI 6 9. G
Control 33

,
20

D PSI 0
. 0, ,'

Control 6 3 i

pl PSI '4i \ 0
Control 6 0 .

a PSI
\ 5 9

--` Centro). -14 17

Electrical
Engineering

Operations'
Research 10

.

- 68

,,,,

'

89

50

3
29

-
7

0
, 7

0
0,.,.

8
14,,

ss

--,.-

.4-

, 25

.
20
31

2

34

0
10

0
0

10,

. , 0

Many times when Something new is tried in 9.,..conrse the, "Hawthorne

effect" is observed. So when the PSI system ii'used repeatedly in

a course$ the mean grade point average may return to what it'wus

when the course was taught by.conventional,methods.
'However at the

pnivers#y ofTexas a ustin the course in Digital Systems

Engineering I has been taught-usi g PSI for four consecutsive

11.semesters and one summer session Stith good-results. (6) The fifth

time the PSIlversion of the course was offered, a comp n study

of thi.PSI.50 on with a concurrent lect a section was made. Both

sections covered the same matAriai, us the same text and ran the

A,



'same lab projece The conventional lecture section used the same

study guides that were prepared for the PSI section. A common final

exam was given to both sections, the results are given in Table 5.

(6, p. )4 8)

Table 5
;IAr

ComparisOn of Ledture and PSI Groups.

Number of Students
FinakExam:

range of scores'
_mean score
standard deviation
coeff. of variation

'Mean GPA of Previous Courses
Reported Hours/Week Spent on Course

1

.lecture
21

2985
62.1
16.8

27.1%
2.96

6.7

PSI

63

47-94
.'71.7

10.7

14.97
2.81
8.1

-"

Roth'reported that the first time the PSI course was taught a similar

comparison was made of final exam performance between both sections

with the PSI students achieving a:mean score about 101,points.higher

than the conventional.lecturestudents. Therefore he concluded that

the relative effectiveness of the PSI course was about the sane the

fifth time as it was the first time.

The students in t Digital Systems Engineering I course were
O

junior and senior ele trical engineering students with relatively

high GPA as shown in Table 5. The percentage of students who

dropped the course was relatively 16w as shown in Table 6 along with

a comparison of units completed in one semester when the isr. course

was offered the second and fifth time. (6, p._448)
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. Table 6

Comparison of Units Completed in
Digital Systems Engineering

libits

completed

i

Percentage of Students
2nd time 5th time

20 73 76
19 8 ',11

,

18 2 ,

2-
17 .,

7*' 6*
dropped course 10 5

. . *not including drops*

.
At Oueihoga Community College students enrolled in the beginnIng,

course in the Electrical- Electronic Engineer5Ing:TeChnology prograd,

Electric Circuits 540-125, have always comprised a very heterogeneoi$

group. One of the major contributing factCrs to this is that this

o

course has no stated prerequisites. Some of the students have prior

exposure to the principles of electricity through high school courses,

military service training, codmercial institutes or correspondence'

courses.. Some of the students have strong high school science and

math backgr6Unds. Some of t}e students have no high school science

background and only shop math. Some students test out at a fourth

or fifth grade reaang ability rate. Another contributing factor

that maks this course difficult to handle is that there' are usually

1h8 stude ts in one lecture section.

Some form of individualized instruction seemed to be the'on,
. '

way to adslOmmodate the diverse backgrounds of the students-entering

this beginning course. With instructional materials in modular form,

the students can,proceed at their own pace in the satisfaction of



10

the objectives of the particular. module. Additional work 'such as

arithmetic or'equations can be provided to make up for deficiencies,
Lc

AlsCienrichment materials can be provided for the student with

-.previous experience. ..Since many students have reading difficulties
/

it was decided to use audio tapes in addition to the written study

guides. )
The writer took the initiative to prepare instructional

materials for 5h0-125 or her On time during the .pummer of 1972 and

the 1972-73 sch9o1 year. The school.is.supporting development of

instructional material for the seCond'quarter course, 540-126 during

. the 3.973-74 schoOl

The individualized instructiori material is based'on a modified

PSI or Keller Plan, see, definition of terms' section. The

individualized instruction is currently only being triedian the lecture

portion of the courses. The laboratory section of each course, which

O

is two hours per week, is run the conventional way. 1.4boratory

reports are required, the number of reports is determined by the

instructor.
\

4

,

)

The developed iristructional materials have bee iusedby the

writer in one lecture section of 540-125 each quart'r of the 1972-73

sciioolieir: During the 1973 -7b school year the individualized

instruction material is being tried in one lecturi section in both

50-125 and 126 Electric Circuits. The writer is using the material-
0

t

in the 126 course, and another instructor is using the material

16
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in 'the 125 course. It is the objective of this* study to determine

IX the system of individualized instruction currently being *led

decreases the student attrition rate and provides the student with

at least the same background for 540-126 as does the 540425 course

taugh by the conventional method. The results of this study will

determinethe direction of the future work,in.the Electric Circuits

h0-4.25;)-126 and ..127 courses. The results will provide information

to answer such questions as is the current system of individualized

instruction fulfilling the objectives, should the current system

be modified'or is the Ponventlnal-lecture nothod still the best?

Some insight to the answers to the folloWing two questions may be

gained by examining the results: Should individualized instruction.

be developed for the laboratory sections? Should the Electric
-

.
.

.

Circuits 540-127 course be taught by individualized instruction

) , .

methods similar to those used in 540-125 and 126?

)-,

4r,

no*
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V. DEFINITION OF TERMS

The following terms are used tepeatedly in this paper. They

ulay be unique to Cuyahoga Community College, so they are defined as t,

follows:

Electric Circuits 540-125: A three qUarter credit hour course,with

two hours lecture and two hours laboratory per week offered\at

OgyahogavCOmmuniiY College. There is no prerequisite required

for this couse. The 1973-r Cuyahoga Community College'\

Cgtalogue descilptioVIS-as TolloWs: "Direct current circuit

kundamentals with emphasis on electron theory or currentTlow,

electrical quantities'and their units of measurement, sources

of EMF, Ohm's law, electrical energy and power relationships.

Seriesi parallel and series-parallel circuits, voltage dividers.

Y.I.rcHhoff's-laws,Thevenin's and Norton's theorems. Practical.

laboratory experience in the construction of working circuits

andthe evaluation of their performance. " This course is
.

required in the Electrical-Electronic Engineering Techhology an9.

Ebchanical Engineering Technology two year Associate Degree

Programs. It May be: taken by anyone in the college.

Electric-Circuits 540L126: 'A three quarter credit hour course with

two hours lecture and two hours laboratory per week offered

at Cuyahoga Con unity College. The only prerequisite,fOr-,this
t---

course is Electric Circuits 540-125. The4973-74 Cuyahoga

Community College Catalogue descript;t6M is as fdllows:

"Fundamentals of alternating current circuits 4th emphasis on .

capacitance; inductance, sinusoidal voltage and current, reactance,

vectors and phasors, impedance. Practical laboratory experience

IS
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with A.C. instruents including oscilloscopes, cap stance

13

testing and the evaluation of reactive circuits." This course
Iwo

is regilied in the Electrical-Dlectronic Engineering Teo noldgy

\ .

and Is an electiie in the Mechanical Erigineeritg Technology two

\ 4
year Associate Degree Programs. It.may'be taken bynypne in

the college. as long as they have* the prere 'site.
f4

.

Grade. Point Average (GPA): A studentisgrade based\upon a four-point

system.
-

\'

Marginal Student Pin 5h0-125: A student who has scored or less on .

3

the first three sections of a prerequisite test given ectric

4'-
Circuits 5110 -125 the first class sessionl The first

sections have ten questions each on thelollewing:
basic, arithmetic
basic ;Algebra .

units of measurement

-1

A cbpy of this test will be provided if reqUested.

To Pass/Electric Circuits 540-125: Any student who receives a letter

grade of Al B, C, or DOmtsctric/Circuits 540-125: Other grades.

that are possibleto receive are:

's incomplete (I) this must be removed by the fifth week of

the neit, qharter or it becomes an F.

withdraw () either student may wi hdraw from a course

or an instructor iiay withdraw-a student through the

eighth week of a,quarter,_

no grade (X) A.few no grades were given during the 1969-71

school years: The X can nb\longer be used.

failtre (F)
.%

. ,
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;Conventional lecture Method: Students are assigned to read certain

material and to work various i&-oblems from the text book. The

instructor lectures on the reading.material and/or problems for

two 50 minute periods each week of the quarter. Duririg the

quarter there are usually two or three one.hour tests and a

final exam. The number of tests and homemirk problems required

are determined by the instructor.

Individualized Instruction: The required work for the quarter is

broken down into units, also called modules or minicourses.

There. are eight required units in 540-125 and ten units in 540=

126. The instructional material is based on a meified PSI or

Keller Plan, see references 2 and 7 fora description of the

Keller Plan. Audio tapes are available for all but two of the

required units in the. 540-125 course, but the main source' of

direction through the unit orminicourse is the very thoroughly

written study guide. T ,study guides are so complete that little

use is madeof the text book. It is calledmodifigd because

lectures are still given on each unit, about 50 minutes per

unit, and problem/help sessions. are held dui.ng other scheduled

lecture timer Testing occurs in the .540425 course about every

Amomeeks# with no tutors used for testing. Tests are given at

- a rate of once per week in the 540-126_curse, with tutors giving

mas.ary paft and the' instructor giving the bonus part. The

lectures are still considered motivational, because if a student

completes the unit before the scheduled lecture he is excused

frim it. )

o

/4
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VI. LIMITATIONS Or THE STUDX

The following limitations may affect the general use of the

results of this study:

(1) The number of prerequisite test and common final exam results

for the conventional lecture sections iNay prevent a.
/

generalization of the findings.

/ .

(24 . Thelfindings mgy only be important to Cuyahoga Community College

.
/ and may be t/ignifidant only to the Electrical-Electronic

/
Engineering(Technology Department of the College.

(3) There was no provision made to hold constanthe variable of.

instructors; therefore some instructors may have different,

-backgrounds, teaching techniiues and use different grading
#

/
systems. :

7

(4) No/provision was made to include motivational factori as a

controlled variable:

(5)/ No provision was made to obtain a typical control group.

(6) With the exception of the prerequisite test no provision was

made io,anolyze the data according to high school background,

. previous math courses; prevpub electronics experience, previous

military service, :limber of credit hours carried or number of

4 hours spent working either full or:part-time*on a job outside

of class.

0.

9
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VII. BASIC ASSUMPTIOES

. The following basic assumptions were made fcr this research

project:

.(1) The conventional lecture and individualized instruction sections

were considered homogeneous.

(2 All the instructors.of Electric Circuits 540-125 and 540-126

were equally competent.'
. ,

(3) All the instrUctors of Electric .Circuits 540-125 and 540-126

used equivalent grading procedures.

,(4) The'prerequibitetest given .in Electric Circuits 540-125 was a

valid predi,tor of success in Electric CircUits 540-125.

(5) The final exam results obtained in the conventional lecture

section of Electric Circuits 540-125 held during the Spring

1972 quarter were representative-of a typical conventional

lecture class section.

(6) Successful completion of Electric.Oircuits 540-125 meant a /

student should be able to successfully complete Electric Carcuits

540-126.

VIII. PROCEDURES FOR COLLECTING DATA

The following procedures were used to collect data for t

research project:. 0

11) To determine the percentage'of students who passed the day0
/

sectioni of Electric Circuits 540-125 using the conventional

lecture method _ur the lecture section, computer grade print dut

sheets and instructor's grade booksbfor the school years 1970-71,

1971-72 and the Fall 1972 and Fall 1973 quarters were used.

M
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(2) To determine the percentage 4f'students who passdd the Electric

Circuits 540-125 course in which individualized instruction

was used, computer grade print out sheets and' instructor's

grade books for the Fall, Winter and Spring quarters of the

1972-73 school year and the Fall quarter of the 1973-74 school

year were used.

(3) To determine the percentage of margirial students who passed the
-7

Electric Circuits 540-125 course using the conventional

lecture method, computer grade print out qbeete, prerequisite

test results and the instructoes-grade books,for the Spring

quarter 1972 (day), Summer quarter 1972 (day and night), .

Fall quarter 3972 (day), SumMer quarter 1973 (night) and

Fall quarter 1973 (night) were used.

(1k) To determine the percentage of marginal,students-who passed

the Electric Circuits 540-125 course in which individualiZed

instruction was used, comput'dy grade print out sheets,

prerequisite test results and instructor's grade books for

Fall, Winter and Spring quarters e?f the 1972-73 school year

and the Fall quarter of the 1973-74 school year -were used.

(5) To-defiermineithe mean final exam grades of the conventional

and irxlividualizedinstruction sections of Electric Circuits

540-125 cormon final exami

section of Spring quarter

sections of Fall, Winter,

7

school year and Fall 1973

ci
0

nation results of the conventional

1972 afid individualized instruction
&

Spring quarters of the 1972-73

quarter were used.
9.4,4

"I.

ti



(6) To determine if there was a significant difference iri the

frequency of grades Obtained in the conventional arid individualized

instruction sections of Electric Circuits'540-125, computer

grade print out sheets for the conventional day sections of. ,

Fall 1972 and Ft11 1973 and individualizeinstruction sections

(7)

r-

of the Fall; Winter, Spring quarterS of the 1972-73 and Fall

1973 quarter were used.

To determine if there was a significant difference in the

frequency of grades obtained by the students who had and did

not have individualized instruction in 540-125, computer grade

print out sheets were physical.,5cviewed, compared and traced

for the Fall 1972 and Fall 1973 quarters for both conventional

and individualized instruction sections of 540-125 and the.

'linter 1973 and Winter 1974 sections of 540-126. The Winter

3.973 section of 540-126 was taught using conventional lecture

techniques. The Winter 1974 sectio,-. of 540-126 was taught using

individualized instruction techniques.

ow 2



IX, PROCLTURES TREATIEG DATA

The following procedures were used.to treat the data for this

research .project:

Hpothesis 1

IThe difference between the percentage of student's who passed the

individualized instruction and conventional lecture sections is

zero,
lib: PI = PC

`Ea: PI ;p Pc

Ck:: 0.05

I( individualized

instruction)
C(conventionallecture)*

The z-Test was uset-to determine if the percentage,in the

individualized instruction sections was significantly higher. The

classes were considered homogeneous. The critical value (one-tailed

test) .is 1.645, therefore if 1.616 the Ho'yould be rejected and

4 Ha accepted.

.,--

Hypothesis 2

The 4ifference'etween the percentage of margi students who

passed the inAirmilnimeri inntrm.tinn and rtnnvora6.4np n, sections
. ...-

r i

540-125 is zero. .11o: PI ----
PC

7

Ha: PI ,P Pc

e4 IT: 0.05

The z-Test was used.to determine if the percentage in the /

individualized instruction sections was significantly higher. The

classes were considered homogeneous. The critical z value (one-tailed

test) is 1.645, therefore if z 1.645 the Ho would be rejected and

Ha accepted.

I
0:)e:
fwd.,
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Hypothesis 3 .
.

)
The filial exammeans of .the individuAlized instruction and % .

... .er

conventional lecture sections do not differ sighifiCantly.
ilf

.

llo if 'r: I.0 : . .

'I la: 7/ >: IC .
r* 4

i

OL '1' 6.05
s(

The z table was used for the t-Test because the degrees of freedA

were larger than 30. The tept scores were interval data and were

normally distributed. The al z value (one4ailed test) is
- . . . .. \

1.6115, therefore if z > 4-. the Ho mould be rejected and Ha

accepted.

Hypothesis h
t

/here is no significant difference in the frequency of grades

obtained in Electric Circuits 540-125 by the students who had

4 imdividualized.instruction and those who had the conventional

method of instruction. H : 6-I = GC

PO GI t Ge

aC 005 #

-The-letter grades could be considered interval data, howevdr they

were not normally distributed therefore the grades, were treated as

ordinal data as frequency of grades. They were arranged in the order

A, B, C, i and no pass. The Chi Square (X2) Test was used to

7 determineif there was a significant difference. For a coptifigency_

table of five rows and to columns, there are four degrees of fiTedam.

The critical X2 value is 9.49, therefore' if X2 >- 9.119 the Ho would

be.rejedted and Ha accepted.
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Hypothesis 5

There is no significant difference in the frequency of grades obtained

in Electric Circuits 540-126 by, the Students who had individualized

---------aiStruction -and those who were taught by the conventional lecture

- techniques in 540.125. N: GI == G-C

1960 GI r Gc

0.05

The letter grades could be considered interval data, however they

were not normary distributed therefore the grades tere treated as

ordinal data as

Square (X2) Test was used

'''difference. The critical

V,
4 9.495:therefore if ?

of grades as in.hypothesis 4. The Chi

to determine if there was a significant

1:2 value ;for four degrees of freedom is

9.49 the Ho would be rejected and. Ha

accepted. The 540-126 grades of-the students from both the

individualized instruction and conventional sections of 540-1* were

compared. There were two comparisons made. The two Fall 1972,

540-125:sections went into one Winter 473, 540-126 section using
c

the conventional lecture techniques. The two Fall 1973, 540-125

sections went into one Winter 2974, 540-126 section using

individualized instruction. The.W4ter 1973 and Spring 1973 quarter

sections of Electric Circuits 540-125 were not considered in this

. analysis because there was only one section each quarter and it was

taught using individualized instruction; t*re was no control group.
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X. RESULTS

sp.
The re sults of each hypothe4is are listed separately.

Hypothesis 1

Table 7 lists the number and percent of students who have passed

the day conventional lecture sections of ElectricCigvits SttiI8

since the Fall quartersof 1970. No figure's are giveri;Or the Winter

1973 and Spring 1973 quarters, because the 47 classes used

individualized instruction. ,Examination of the percentage of students

Table.?

The Number and Percentage of Students Who Passed the
Day Sections of Electric Circuits 540-125
Using Conventional lecture Techniques

Quarter
No. of Students Total in t.
who Passed Class

% who
Passed

Fall 1970
Winter 1971
Spring 1971

Fall 1971
Winter 1972
Spring 1972

Fall 1972

Fall 1973

53
29
20

63
25

23

.92
52
38

126
54
3?

22 45

54

Total F'72 & F173 47 99

57.6
55.8
52.6

5o.o
146.3
62.1

148.9

146.3

'47047

who passed

to this is

taught this

k

column shows' generally a decrease. The only big exception

the Spring 1972 quarter. However the Instructor who

class gave a higher percentage of D's (16.4) when compared

Fr LJ
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Mith'the number of D's given during the Fall 1971 quarter (7%) and -.

the Winter 1972 quarter (0 %).

Table 8

The Number and'Percentage of Students Who Passed We
Day Sections of Electric Circuits 540-125

Using Individualized Instruction

Quarter

Fall 1973

Fall 1972
Winter 1973

) Spring 1973

28

34
24

'28

.

Totals 114

No. of Students
who Passed

Total in % who
Passed

C\

School year '72-73 and F'73

47 59.6
149 69.4
43 55.0

8.3

187 .96

z.= 2.188*

* Significant at the 0.05 level.

...

Table 8 lists the number and percentage of students who have

passed the day sections of Electric C rcifts 540-125 using)

individualized instruction. Indivift zed instruction was also used

during Winter 2974 quarter, but time did not permit tabulation

Us 61;k

of these es.

the percentage figures from Table 7 and Table 8 for the

3.972-7 school year and the Fall 1973 quarter' and testing at the 0.05

significance level, it was found that the percentage of students who

passed the section in which Individualized instruction was used was

significantly higher than the percentage of students who passed the

sections in which the'conventional lecture methods were used.

0.99

V

1



}rpothesis 2 7

Table 9 lists the number Of marginal students who 4.ssedtecyic

Circuits 540-125. Of *tie identified 51 marginal students who'tooi

the course with instructors using the cdnVegti nal-TAture method
.

1

during Spring 1972 through FaIl 1973, 19 passed.*Of the identif3.-A

56 marginal' students who took the course us' dualized

instruction during the same time period, 29 passed

1111111`.

Table 9

Thelftber of Marginal Students who
Passed Electric Circuits 540-125

Quarter
No. of No. of Marginal

Marginal Students Students who Passed

Spring 194 (NO
Summer 1972 (Day)
Summer 1.972 (Night).

Fail 1972 (Day) -
Summer 1973 (Night)

Fall 1973 (Night)
Total

--

Conventional lecture

18

9
6

;
4 '

/

i

10
1
2

4
0
2

--3`

Individualized Instruction

Fall 1972 17 7
Winter 1973 19 21
Spring 1973 15 6
Fall 1973 15 5

Total '--66 -79'

I

I

1

37.2%

!

I.

i

6.9%

z -...: 0.296

The percentage of marginal students who passed the individualized

instruction' sections is higher, however it is not signifiCantiy,

.higher (0.05 level). Therefore the number of marginal'students
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who passed were independent of the method of instruction Used in

Electric Circuits 540-125.

ttA.

HYpothesis

Table 10 com ares the finai examination grades cf t116'individualized

\,....... 1

instruction sections with the- conventional lecture section ofrthe'
, .V

Spring 1972 olitarter. The conventional lecture section was considered

the control group. The fikal examination was a,problem solving type

examination with a maximum possible total of 200 points. During -

the Spring 1973 quartei the examination was changed to a, four multiple

choice answer format.

Table 10

Comparison of the Final Examination Grades of Electri Circuits
540-125 of the Individualized Instruction Sectio s with

the ConventionalIeeture Section of Spring 1972

Quarter
Standard No. of

Mean Deviation Students z

Conventional Lecture

Spring 1972 132.26 47.78 23

Individualized Instruction

Fall 1972
'Winter 19731

Spring 1973
Fall 1973

150.57
155.14.
160.75
167.13

26.17

10
27.20
22.69

28 .

32
24
30

1.645:
2.102*
2.498

3.250-

*Significant at the 0:05 level.

Each individuilized instruction class was compared with the

control class using the t-Test and testing at the 0.05 significarie

level. The final examination results of all the individualized

31
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instruction sections were significantly higher than the` convention'

.lecturclisection of the Spring 1972 quarter.

r

0

othesis 4

le 11 shows the observed frequency of grades obtained in both

the conventional lecture and individualized instruction sections_

for, the Fall 1972 and Fall 1973 quarters. .

Table 3.1

The Cbserved Frequency of Grades for Conventional lecture
and Individualized Instruction Sections of .

Electric CircUits 540-125V

Grades
Conventional *vidualized

lecture instruction Totals

Fall 2972 CAlgAl

A 6 9 15
B 9 16 25
C 6 1 7.

D 1 2 3
No Pass 23 19 42

, ---9-

Fall 1973 Quarter

rr% 6.846

A 13 12 25
B 6 13.

. 17
c 5 5 10.
D 1 0 1

. 'No Pass 29, 20 49
-74 413 , -TO

r :-..-- 3.904'

Using the Chi Square (12) Test and test:mg at the 0.05

'significance level, it was found that during the Fall 1972 and Fall

1973 quarters the grades received in Electric Circuits 540-125 were

'V"

O
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a -- e
27

77-
4 i

/
1 e

''

'.. .

i

independent of the method of .instructions used.

Table 12 compge's the coMbined observed frequently of grades-
received M1

.

-in the Fail 1972 and F73
crentiorial.lecture classes

torthe frequency of grades received in. the four' individualized

instruction classes held-during the 1972-71 school year and the Fall

of . the .1973-714 school year.

. 1 4 1

Table 12

The Observed Frequ4cy of the Grades Received in the Two
- Conventional Lecture Day'Classes and Four Individualized

Ipstriction-Classespeld During the 1972-73 SChool Year
and the Fall Quarter of.the 1973-74 School tear .

Grades-
Conventional

lecture

A 19
B 15
C 11
D - 2

No Pass 52

Individualized
Instruction Totals

44 . 63
49 64
16 27

5 7

73 1. 5

56lin -0
x2 -..= 7.375

Using the Chi Square (12) Test and testing at the 0.00

significance level, it was found that the grades received in

Electric Circuits 540-125 were independent of the method of

instruction used.

33

111

0



r

Hypothesis. 5
.

4::/

kY
Table 13-thos the observed frequency of gra6s received in t4e Winter

3
3973 quarter Ele trio Circuits $40-126 conventional lectureplass,-

I .1

of those students who had.conve4iona1 and individualized instruction

, during the Fall 1972 quarter Electric,Circuits.540-125 day' courses.

T4ble 13'

The Obse d Fre' enc of Grades in the Winter-1973 Quarter
Electric Circui 540-126 Conventional Lecture Class .

of those Students whollad.Q6nventional and
Individualized Instruction during the
Fall 1972 Quarter Electric Circuits

.
540 -105- Day Coyses

'5419-125 . 540-125
Grades Conventional .Individualized

in 540-126 lecture Instruction Totals .

.4

41. ,,, -- 6 3 9
,i1" 1 2 3C 5 2 7D 0 0 .0

No Pass 0 13. 11.
12 513. 30

12.936*

*Significant at the 0.05 level.

Using the Chi Square (x2) Test and testing at the 0.05

significance level, it was found that during the Winter 1973 quarter

the frequenci'of grades received, in the next sequential circuits

course, Electric Circuits 540-326;were dependent upon the method of

instruction used in'the lecture section of circuits 540-125. All

of the 12 students from the conventional lecture section passed.

Many, 11 of 18, of the students from the individualized instruction

section did not pass the sec'ond circuits course during the* Winter

34
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quarter. Variables which were not c ontrolled during the Fall 1972

Nind Winte 1973 quakers afieotedthese. results. IBA inSirictollr 4

who taught t e second cirqpits courses 540-126, dhring the Winter.

quarter)vsing'conventional leotire methods was 'the same instructor
. ,

that taught thd 12 students in the conventional lecture section
,

.

during the Fall quarter:SW-125 course. For these 12 students the
____

.Winter quprter was just a continuation of the Fall quarter -- same r

. \

instruct*, same text book and same methods.' Whereas for the 18

students om the Fall individualized instruction section of.540-125

everything was different -- different instructor, actually using a

text book instead of study guides and different method of instruction.

Of the 11 of 18 studints from the individualized instruction secrtion

that did not pass 540-J.26 during the Winter quarter, six students

took the 540-126 course during the Spring 1,973 quarter and 6ur

students passed.

the Fall 1973 and Winter 1974 quarters the instructor

as a moderator variable was more controlled. For this variable

to be controlled the same instructor should teach both sections of

540-125 and the 5110 -1.26r class. Tie instructor who taught the, e'

second course, 540-126, during the Winter quarter using individualized

instruction was not the same instructor that either the conventional

lecture section or the individualized instruction section had during

the Fall quarter, During the Fall quarter each section of the

540-125 course had a-differeaiinstructor.

Table 14 shows thelobserved frequency of grades received in the

Winter 1974 quarter Electric Circuits 540-126 individualized instruction

class of those students who had conventional and individualized

O
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.

instruction} during the Fall /973 quarter tsctric Circuits 5140 -125

dgy courses.

Table 14.

The Observed equencrof Grade's the Winter 1974 Quarter Electric
Circuits 6 Individualized InstrUction Class of those

S s N o had the Conventional or Individu zed
Instruction during the Fall 1973 Quarter
Electric Circuits 540-125 D y Courses

4.

564-125 54425
Grades Conventional Individualized

ITuction Totals
1 d

in 540-126 Lecture nst

A
B
C
D

NO Pass

6
8 5 3a 0

8 14
0 1 1
0 1

: t, 12 3 515 -71U

/ :

x2 =
3.29

Using the Chi Square (X2) Test and testing. at the 0.05
,

significance level) it wasJfoand:that the grades received in the

next sequential circuits course, 540-126, were independent of the

method of instruction used. in the lecture section of circuits 540-125.

tl YV

.
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XI. COUCIUSIONS AND

',Conclusionsi . 4
The major Riul7tives of the individualized instruction program

for the 540-125 course wer9 to'decrease the student attrition rate

d to provide the student with at least the same backgr.plind for the
4

54 1 course as did the 540-14 course taught by the conventional

lecture method. The results found under Hypothesis 1 showed that.

the percentage of students who passed the sections in which

individualized instruction was used was significantly higher than

the percentage of students who passed the section in which conventional

. lecture methods were used. Therefore the first objective has been'

achieved.

The results under Hypotheses 3, 4 and 5 were used to determine if

the second objective has been achieved. The results under Hypothesis

3 showed that the final examination results of all t individualized

instruction sections were significantly higher than the conventional

. lecture section of the Spring 1972 quarter. The results under Hypothesis

..
4 showed the grades received in Electric Circuits 540-125 were inde-

pendent of the methociof instruction used. The results under

Hypothesis 5 showed that when the moderator variable (instructors)

was more controlled, that grades received in the 540-126 course were

independent of the method of instruction used in 540-125. Therefore

the second objective has been achieved. However there are still

areas that must have furtherstudy. See Further Studies section.

Wring the Spring 1974 quarter both the day sections of 540-125

and 54o-126 will continue to use individualized instruction. There

will be very little revision of material for the 540-125 class,
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I.

however an attempt be.madp to provide the marginl or weak

student with more to firing help. Additional tapes and study.guides

32

be developed for the 54u-l26 class. During the Spring 'quarter

the indr alized ins ruction p am will be ftrther evaluated
/N

. to determine if it will be continued into the next school year 1974-

75. -liaise at this time a departmental decision will be made regarding

whether individualized instruction should be extended into;the third
df.

circuits course, Electric Circuits 540-127.

Residual Findings I
The students in the individualized instruction sections of

540-125 complete a questionnaire.at the end of the qarter. One ofI
the questions is:

"For the next Circuits courses if there were two sections
available, one taught the conventional lecture method and
the other section taught using inicourses, 4hich would you
take? Conventional method ( ) Minicoursee ( )"

A total of 101 of the 112 students (90.2%) who, completed the

questionnaire answered Minicourses.

Further Studies

This study only examined the comparison of using individualized

instruction and conventional lecture techniques in' the lecture

section of 540-125. This school year 1973-74 individualized

instruction is being tried in the lecturd section of 540-126. A

similar study should be made for this second circuits course. the

results of a study of `5110 -126 along with the results of this study

on 540-125 would provide abetter answer to the question: Should

the third circuits course, 540-127, be taught by individualized
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instruction methods similar to those used in 540-125 and 126?
r .N -..

. .
.

. Further study should be made into the problem found in the

/ results section of hypothesis 5, of what happens to a student in a

course that runs sequential quatters if he is in an, individualized

instruction section one quarter and a conventional lecture' section

the next. Even though individualized instruction helps the student

to pass the first course, does it make him a weaker studer) in the

following course?

The results listed under gypothesis.2 showed thatthere was

no significaltidifference in the percentage of marginal students

who passed the ipdividualized'instruction or conventional lecture

sections of 540-125. One of the reasons for trying individualized

instruction was to help the marginalstudent. FUrther study should

be made this area. Should the individualized instruction material

b6 improved? Should the method.4 of using the materials be changed?

Isthe test used,to determine the marginal students a valid one?

The attrition rate has significantly.decreased in the

individualized ins-yuction sections of 540-125, however it is still

high (40%). F4kther study should be Trade about ;the students who

do not pass the course. For example, if it is found that most of the

students that do not pass 540-125 also do not pass their other courses,

then further improvement of 540-125 may be just a waste of time and

lhoney. The whole program or something else must be changed.

There has been no experi4nting in the night sections of Electric

Circuits. Some problems are common between both day and night, so

individualized instruction may help. However trying to use individuali

instruction at night would present many problems also. This is an

29
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area that requires further study.
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APPENDfIX -- Formulas and Computations of ResearCh Result's

Hypothesit 1 Ho: PI = Pc

4 Ha: Pz > Pc
A

of.= 0.05 critical z V1ue 's 1.645

0.6096

Pc 4 0.4747
z 99 .

114+ 47 0.5629
2. 7 -H=.T-99

1 -13 7- 1- 0.5629
0.14371

nI r- 187

no 99

PI
PC

z

1 +
4 nI ° nO

0.6096 - 0.4747 .

1(0.5629)(0.4373.) +0.246°187 99

.7, 2.188

Itrpothesis 2

PC

Ho: Pi = Pc

Ha: PI > Pc

c4 = 0.05 critical z value is 1.645

1 pi g 0.4394

pc ..:: =. 0.3725

2 9 4 1 9 _ 0 . 1 1 0 3
66 4- 51

Fl 7. 1 7. 0.5897

§fil nc 51'

z 0.14394 - 0.3725

(0,.1I103)(0.5397) 0.2109
66

4-

42

0.7296

36
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Wpothesis 3 Ho: ICI = 3Cc

Ha: 11> 310

04= 0.05 critical z value is 1.645

df = rt14- no - -2 `-7 30
use z table

- )C0zit_

IS

Pall 1972 z __ I'so.S1- t3-2.,-2.6 _ 1.645
. 1 (i4o.v1)7- .kiiils)'-

7.3
! .

winter 1973 z 1ss.34 \3z...-z. 6 2.102
v -
it.

1M."))7. 4- crtagi
31-

14 .

Spring 1973 z - 16°.-IS (":" 2.498.,
h -1k (2-1.1.01-2: rilas-%

z.4-

1973 z _ 16-1.31 13Z.7.6 3;250
I(2.7..64)2'

3o



Hypothesis 4

11 /

/

1

,

of X
2
:

H GHo:
I

Ha: GI

01.7.- 0,05

fe:

G
C

GC

Grades
A
B
C
D

No Pass-

//

Conv.

7.3
42.2
3 .4

1.5
20:6

df = (5 - 1)(2 - 1)

critical X2 value
is 9.49

Indiv. Total
- 7.7 ,

1.5

12.8
; 25

, 3.6 7

1.5 3
21.4 42

Fall 1972

to see Table

../

Calculation

45 -4T-' 92

(sa.fe)2

Cell fo Le (f -fe) fe
Cony; 6 '7.3 -1.3- 0.231
Indiv. 9 . 7.7 1.3 0.219

B Cony. 9 12.2 -3.2 0.839
Indiv. 16 12.8 3.2 0.808

C Conv.
Indiv.

6
1

'3.4
3.6

2.6
-2.6

1.988
1.878

D Cony. 1 1. -0.5 0.167
Indiv. 2 1.5 0.5. 0.167

No Cony. 23 20.6 . 2.4 0.280
Pass Indiv. 19 21.4 -2.4 0.269

6.046

Fall 1973

t
o see Table 11 fe:

..

Calculation of X
2

:

Cell
A Conv.

,

Indiv.

B Conv.
Indiv.

fo
13

12

6
31

fe

13.2
11.8
9
8

c Cony. 5 5.3
Indiv. 5 4.7

D Conv. 1 0,5
Indiv. 0 0.5

No Conv. 29 26
Pass Indiv. 20 23

44

Grades Cony.
A 13.2
B 9
C 5.3
D 0.5

No-1'3.as 16
54

Indiv. Total
11.8 25
8 17
4.7 10
0.5 1

2'3 1V
46 TO

Slottel!
(f -f )

-8.2 OA0.2

-3.0 1.000
3.0 1.125

-0.3 0.0169
0.3 0.0191
0.5 0.50
-0.5 0.50
3 0.346
-3 0.391

Wa

38



39

Comparison of the frequency of
lectures and individualized inst
school year and the Fall 1973 qu

'c) see Table 12 fe:

Calculation of X2:

Cell fo f
e

ades for the
ction day
ter:

Grades

.A
B
C
'D

No Pass

(fo-fe)

total conventional
classes for the 1972-73

Conv. Indiv. Total
21,8 41.2 63
22.2 41.8 64.

s. 9.3 17.7 27

2.4 4.6 7
43.3. 81.7 125

167 2b6

(fa -fe )2

fe

A Conv. 19 21.8 -2.8 0.360
Indiv. 44 41.2' 2.8 0.190

B Conv. 15 22.2 -7.2 2.335
Indiv. 49 111.8 7.2 / 1.240

c Conv. 11 . 9.3 1.7 ' 0.311
Indiv. 16 17.7 -1.7 0.163

D Conv. -0.4 0.067
Indiv." 5 4.6 0.4 0.035

No Conv. 2 ,43.3 8.7 1.748
Pas s Indiv.

713 81.7 -8.7. 0.926

7315

Hypothesis 5 Ho: GI =- GC

Has GI #GC.

OL = 0.05

Winter 1973 540-1*

to see Table 13'

4 .

df = 4
2

critical X value
is 9.49

Grade6 'Cony. Indiv. Total
A 3.6 5.4 9
B 1.2 1.8 3

2.8 4.2 7
D 0 0 0

No Pass 4.4 6.6 11
12 -IS-- 30



( (

Calculation of X2 :

Yerf(02.

Cell, fo f- (fo- fe) fee
A Oonv. 6 3.6 2.4 1.61

Indio. 3 5.4 -2.4 1.067
. B Pony*. 1 ' 1.2 -0.2 0.033

Indiv..
colIV.

2
5

1.8
2.8

0.2
2.2

0.022

Indiv. 2 14.2 -2. 2 1.352
D Cony. 0 0 0 0

Indiv. 0 0 0 0
No Cony. 0 4.4 -4.4

16.1g3)..Pass 5 Indiv. 11 6.6 4.4
12.936

Winter 1974 540-126

fo see Table 34

Calculation of X2
:

Cell

A Cony.
Indiv.

B Cony.
Indiv.
Cony.

. Indiv.

Indiv.
1 Cony.

Pass Indiv.

fe
.

Grades Cony. Indio. Total
A
B
c
D

No Pass

6.1 . 6.9 13
6.6 7.4 114

0.5 0.5 3.
0.5 0.5 1
2.3 2.7

-"r- 5-7.

Ito

fo
8
5
6
8
0
1
,
1
2
3

fe
6.1
6.9
6.6
7.4
0.5
0.5

0.5
2.3
2.7

(fo-fe)
1.9

, -1.9
-0.6
0.6

-0.5
0.5

045
4.3
0.3

.
.

(rd-fe)2

!La.

fe

0.592
0.523
0. 4
0.01486
0.500
0.500
^ ..,,,,,4.......- .
0.500

g.g393t

<7C-, 3.2905
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